The role of lymphocyte production and migration in the lymphopenia caused by 2-acetyl-4-tetrahydroxybutyl imidazole.
2-Acetyl-4-tetrahydroxybutyl imidazole (THI), a component of the food colouring ammonia caramel, has been shown to produce a profound and rapid lymphopenia in peripheral blood in the rat. In order to investigate whether the cause of the lymphopenia was due to the reduced production and influx in the circulation, redistribution of lymphocytes into other lymphoid compartments or an increased cell death, THI (1 mg/kg/day) was given in the drinking water for up to 14 days to F344 rats. A profound depletion of lymphocytes after already 1 day was only found in the blood compartment, whereas no such marked and rapid changes were found in the cellularity of other lymphoid compartments. The proportion and absolute number of DNA-synthesizing cells in each lymphoid organ was quantified using an antibody directed against incorporated 5-bromo-2'-deoxyuridine (BrdU), 1 h after a single BrdU injection. Additionally, enumeration and localization of BrdU+ cells was determined at later time points after a single BrdU injection by flow cytometry and immunocytochemistry, in order to examine the distribution and localization of recently formed (BrdU+) lymphocytes. THI treatment had no effect on the proliferation rate and the distribution of newly formed (BrdU+) cells in the lymphoid organs. However, migration studies revealed that THI treatment resulted in an increased percentage of fluorescein-labelled peripheral blood lymphocytes found in the spleen and bone marrow and a decreased percentage in the cervical and mesenteric lymph nodes, 24 h after injection. Collectively these results indicate that the lymphopenia in the peripheral blood compartment after THI treatment, is caused by a rapid sequestration of lymphocytes into the spleen and bone marrow rather than by a reduced lymphocyte production and release into the periphery. The fact that THI also caused lymphopenia in splenectomized rats, indicates that the spleen does not play an active part in the change in migrational behaviour of lymphocytes after THI treatment. Finally, as there was no increase in the absolute number of lymphocytes found in the spleen or bone marrow it seems they are rapidly degraded.